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A« part of tha suparfund Adainiatrativa laprovamants
Initiativa, thi» intarim ditaetiva aacabliahaa a atraaaiinad
approach for datamtning protactiva Laval« for laad in soil at
CERCLA aitas and RCRA facilitiaa that ara aubjact to corractiva
action undar RCRA aactton 3004 (u) or 300t(h) aa followa:

• It raconmanda seraanin? lava la for laad in aoil for
raaidantial land uaa (400 ppa) ;'

• It daaeribaa how no davalop aita-apacifie praliainary
ramadiation goals (PRCa) at C2RCLA sitaa and madia
cleanup standards (MCSa) at RCRA corractiva Action
facilitiaa for raaidantial land uaa; and,

• It daaeribaa a plan for aoil laad claanup at
aitaa and RdlA corractiva Action facilitiaa that hava
waltipla aoureaa of laad.

Thia intaria diracriva raplacaa all pravicua dira-ctivaa on aoil
laad claanup for CZRCLA and RCRA programs («a* tha RifiKgrflunfl
taction, 19U-X9f l) ,

Soraaaia? lavaia ar« not elaaau* goals. Rathar, ,
•craaning lavala may ba uaad aa a tool to dataraina whicn ait

'Th* naavtut iii»«in !•«•< is <JM mm \ nuryii M titt Mtioa Itvil prapea^ to tto RCRA Coowuvt
Aclwa S«kfan I rate (July 27, 19M. 55 /Mni AtffiMr 307M).
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=ontnoution oC different environments! sources of Lead cc
r/erail blood *«ad levels 'a.q., consideration of tr.e importance
zi so.1 '.ead' lev* is relative ts laaa Iran drinfcing water. paint
and r.cusencld dust) . :t c:fsrs a :iexible approacn ta
ronsidering risK reduction options (referred to a* the "Subtle"
concept) that allows for remediation of lead sources mat
contribute significantly to elevated blood lead. This guidance
•ncouraqea the ri»Jc manager to select, on a «ite-«pecific taeia,
the noer appropriate combination of renedial meeeuree needed to
address site-specific lead exposure threats. These, remedial
measures may ranqe widely from intervention to abatement.
However, RCRA and CIRCLA have very United authority to address
interior exposures from interior paint, for a detailed
discussion of the decision logic for addressing lead-contaminated
sites, see the tania^ntation section and Appendix A.

Relationship to lead paint guidance. In addition, this
;nteria directive clarifies the relationship between guidance on
Supertund and RCRA Corrective Action cleanups, and EFA's guidance
on i sad-based, paint hazards (discussed further in Appendix C) .
The paint naiard guidance will be issued to provide information
until the Agency if j*es regulations identifying lead-based paint
hazards as directed by Section 403 of trie Toxic Substances
control Act (TSCA)2. Lead-based paint haaards era those lead
levels and condition* of paint, and residential soil and duat
that would result in adverse health effects.

The two guidance documents have different purposes and are
intended to serve very different audisncea. As a result the
approaches taJcan differ to SOM degree. The lead-baaed paint
hazard guidance is intended for use by any person who may be
involved in addressing residential lead exposures (from paint,
duat or soil.) It thus relates to a potentially huge number of
sites, and serves a very broad potential audience, including
private property owners or residents in addition to federal or
state regulators. Much residential lead abatement may take place
outside any governmental program, and may not involve extensive
sito~«pecific study.

This OIWIR guidance, on the other hand, deals with a much
smaller number of sites, being addressed under close federal
regulatory scrutiny, at which extensive site characterization
will have been performed before cleanup decisions are made.
Thus, the RCRA and CCRCXJL program will often have the benefit of
much eite-epecific exposure information. Thia guidance is
intended for use by the relatively snail number of agency
officials who oversee and direct these oieanupa.

This IV of TSCA (inctniini SMOS 403) WH add* by the Rmesinil IMS •«•* hi* HUB* RISUBIIM
Act of I9f2 (TUW X of DM Hounnt ma Cwmnuniy D«vs)u|iissn Act of 19*2).

-3-

r»cyd»d piper



SENT BY'RIEDEL J*815J i 1-lU-aa , <.^rM , - l(> ,*0,,,,

:r cortvsrs c: sites iz -,ct r-quirs furtr.er study and to
encourage vsijr.tarv -iaanuc. =creeninq .aveis ate dctir.ed as a
lavel cf contar.ir.atisr. ioove -.men t.-.ere say ce enouqn ccn=«rn ^2
•.-arrant site-specifis svjsv -: risks, levels of contamination
iocve the scrseninq l«v«i -cuii NOT automatically require a
removal accisn, r.ar iesisr.ats * sit* as "rcnrar.inated. "

The residential screening Level foe lead described in tnis
directive has ceen calculated witn tne Agency's new Integrated
Exposure Uptake Biokinetic Model (IEUBK) model (Pub. t 9285.7-15-
2, PB93-963511), using default parameters. As outlined in the
Guidance Manual for the IEUBK Model for Lead in Children (Pub. *
9385.7-13-1, PB93-963S10, February 1994), this model was
developed to: recognize tne rnuitinedia naturt of lead exposures;
incorporate important absorption and pnaraacokinttic information;
and allow the risk -inaqer to consider the potential
distnautions of exposure and risk likely to occur at a site (the
model goes beyond providing a sinqle point estimate output). for
these reasons, this approach \% -udqed to be superior to the more
common raetAod for assessinq risks of non-cancer health effects
which utilizes the reference doss (RfD) methodology. Both the
Guidance Manual and the model ars available to Supsrfund staff
through the Superfund Document center (703-403-it17) and to the
public through the National Technical Information Service (703-
487-4*80).

Residential preliminary remediation goal* (PRGs) for CCTCLA
reinediations and media cleanup standards (NCSs) for RCRA
corrective actions can be developed using the IEUBK model on «
site-specific basis* where site data support modification of
model default parameters. At some Superfund sites, using the
IEUBK model with site-specific soil and dust characteristics,
PRG« of more than twice the screening level have been identified.
However, it is important to note that the model alone does not
determine the cleanup levels required at a sits. After
considering other factors such as costs of remsdial options,
reliability of institutional controls, technical feasibility,
and/or community acceptance, still higher cleanup levels may be
selected.

The implementation of this guidance Is expected to provide
for more consistent decisions acres* the country and improve the
us* of site-specific information for RCRA end CBtCLA sites
contaminated with lead. The implementation of this guidance will
aid in determining when evaluation with tht> IEUBK model is
appropriate and in assessing the UXalihood than environmental
lead poses a threat to tne public, us* of the IEUBK model in the
context of this guidance will allow risk managers to assess the
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9otn tne TSCA sectier. i?: and CSWER programs us* a flexible,
-•area appruacn. The xiswes suisanee sees a residential srr&er-ir.-
:ivei at 400 ppm. AS p.otea accve. tr.is .3 nor intended -.3 be a
•"-'eanup -evel" -or CERCLA ana P.CPA facilities, but only to serve
as'an indicator that furtr.tr study is appropriate. The Section
;C3 guidance indicate! t.-.at —ysical exposure-reduction
activities nay be appropriate at 400 ppm, depending upon site-
specific condition, sucn a. use patterns, P°g£"±;M « ri»* «nd
other factor.. Althougr. worded somewhat JJ"!™1 '̂̂ " _
guidance* are intended to be similar in efftct. For n«itn«r
guidance i« 400 ppm to automatically be considered a "cleanup
level"' instead, it indicates a need for considering further
action nu" not n.cee.arily Cor taking action, neither is meant
to indicate that cl.enup is necessarily •WWjjtj «J JOO pp».
The greater enpnasis in this OSWZR guidance Jn !̂!*SiJrT«2scope of further study reflects the fact that both CERCIA and
RCRA cleanup, proceed in stages with detailad site
characterization preceding response action, in every case.

Above the 400 pp» level, the Section 403 guidance identifies
ranges over which various type, of response, are appropriate,
comnensurate with the level of potential risk reduction, and cost
incurred to achieve such risk reduction, for exaaple. in the
range of 400 to 5000 pp», limited interim control, are
r«eo«Bsnded depending/as notsd above, on conditions at the site,
while above 5000 ppa, soil abatement is recoiwsnded. This osww
guidance doe. not include comparable numbers above 400 ppm
instead, a* discussed above, it recomaends the site-specific use
of the IBUBX node! to set PROs and MCSs, wh«n necessary. The
remedy ejection process specified in the national Conttngsncy
™rTMCP) should then be Seed to decide what type of action is
appropriate to achieve those goals.

In general, because the section 403 guidance was developed
for a diffsrent purpose and audiance. ?»«*•••„2°Sr5r̂ "in
that it be used as a reference in sitting PRSs and MCSs or in
determining whether action at a particular sits is v«rrane«d.
(To put it another way, it generally should not b• trwt•« " •
"ta be considered- document or "TBC- und«r CWCLJ.) Th« ••e**0"
403 guidance is meant to provide generic levels that oan be ueed
at thousands of widely varying sites aero*, ths "•"on- ™*
detailed study that goes on at CWCXA or RCRA •J*«»S1L ST
levels to be developed that are nore narrowly ̂ •ii"*"
individual sit«. Nothing in th« section 403 *»id»nc«
setting mora site-specific levels for certain • i t«JJi m
fact, it specifically identifies factors suon as to1^;1^
that aay significantly affect the evaluation of risk at some
sites.

TIM tiro model. Th. Agency is furtn«r "tadying Jjth the
IIOTK modal and analyses of epidemiologie studies in «™* J°
better develop the technical basis for rulemaking under TSCA
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Section 4C3. The Agency .-.ttnds to prosnulgate regulations under
Section 403 settir.g r.eait--fcased standard* for iiad in soil ana
iu»t. CSWER ir.tsnds t: .ssu% ; firal soil lead directive once
t.ie TSCA Section 403 regulations are finalized, ror additional
information sn TSCA Sect::- ^C3 developments, call (202)
2SO-1366.

However. the Agency believes that risk managers (risk
assessors, on-acene coordinators, remedial project managers, and
other decision-makers at Superfund and RCRA sites) are currently
in need of the best guidance available today. The Agency
believes that the IEUIK model is the best available tool
currently available for assessing blood lead levels in children.
Furthermore, use of the IEUBK provides allows the risk manager to
consider site-specific information that can be very iapertant in
evaluating remediation options. Therefore, using the latest
developments in the IEUBK model and the collective experience of
the Superfund, RCRA corrective Action, and TSCA Section 403
progress, the Agency is offering this guidance and is
recommending a residsntial scrsening level for Superfund and RCRA
sites of 400 ppa.

E«I»IY ostm» mi4^»ng« fiQi»-io9ii. rout guidance documents on
soil lead cleanup were issued by OSWER during the period of 19S9
to iftl:

1. September !»••, OSWCR Directive *9355.4-02. This
guidance recommended a soil leed cleanup level of 500 -
1000 ppn for protection of human health at residential
CCRCLA sites.

2. May 9, 1990. RCXA Corrective Action program guidance
on soil lead cleanup. This guidance described three
alternative methods for setting "cleanup levels" (not
action levels) for lead in soil at RCXA facilities.
One approach was to use levels derived front preliminary
results of ZXUBX aodel runs. The other two approaches
were to use the range of 500 to 1000 provided in the
If19 directive on CEXCLA sites, or to use "background"
levels at the facility in question.

3. June 1990, OSHER Directive *9359.4-02A. Supplement to
tnteria Guidance on Establishing Soil Leed cleanup

•<Cevels at Super fund Site*. This memorandum reiterated
that the September 1919 directive wee guidance and
should not be interpreted is regulation.

4. August 29, 1991. This s-cp.tsental guidance discussed
EPA's efforte to develop > -tv directive that would

•5-
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"action" levels set Jar-." ..-. Appendix 0 cf the proposed Subpart 3
Carrective Action rule. :.-. t.*.« July.27, 1990 RCRA proposal (53
~»d»r«i aeaistar :079̂  , I?A :..-.traduced ~.he concept of "action
levels" as trigger levels ::r further study and subsequent
remediation at RCRA facii.cifts. In this respect, the current
directive's "screening levels" are analogous to the proposed
rule's "action Levels." In the proposal, wnere data were
available, action levels were developed for threa pathways of
human exposure to contaminants: soil ingaetion, vatar ingaetion
and inhalation of contaminated air. Exposure asaumptlona used in
the calculations were set out in Appendix 0 of thai proposal. For
tha soil pathway, action levels wara calculated two different
ways depending on whether the contaminant in tha soil was a
carcinogan or a eystanic toxicant. Although lead was liatad in
Appendix A of tha preamble to tha rule aa a claaa B2 carcinogen,
no action level had baan calculated because neithar a
carcinogenic slopa factor (IF) nor a reference doaa (RfD) had
bean davalopad by tha Agency. Although tha guidance in Appendix
0 of tha proposed Corrective Action rule remalna in effeot with
raapaet to other hazardous constituanta, this directive now
allow* for the development of tha lead acraaning ("action") level
using tha IKUBX model.

Recant davelonaenfca (Ht2»Pff«entl . Following discuasiona aaong
senior Regional and OSWCR aanageaent, the OSWIR soil Lead
Directiva workgroup (composed of Heedquartere, Regional and other
Federal agency reprasantativea) recoaaanded in tha spring of 1992
that a "two step" decision fraaawork ba davalopad for
eatablishing cleanup levals at aitaa with lead-contaainatad
soils. This framawork would idantify a aingla lev«l of lead in
aoila that could ba used as eithar tha PRO .for CZXCLA aita
elaanupa or tha action level for RCRA corrective Action sites,
but would alao allow site managers to establish site-specific
cleanup levels (where appropriate) baaed on site-specific
circuastancee. Tha ISUBX modal would ba an integral part of this
fraaawork. OiWn than davalopad a draft of thia diraetiva which
it circulated for review on June 4, 1992. Tha draft sat 500 ppa
aa a PRG and an action level for RCRA facilitiaa in raaidantial
sattlnga.

Following development of this draft, OSWIR held a aaating on
July 31, 1993 to aolicit a broad range of viava and expertise. A
wida ranga of intareeta, including environmental groupa, citizens
and repraaantativaa fraa the lead industry attended. This
meeting encouraged Oiwc* to think r.ore broadly about how tha
directive would affect urban areas, r.sw lead paint and dust
contribute to overall riak, and ho* clood lead data could ba used
to aaaaaa risk, in subsequent meet:rqs with tha Agancy for Toxic
substances and Disaaaa control (ATS^R) and tha canters for
Oiseaaa Control (CDC), options were d;»cuased on how to use blood
lead data and tha need to evaluate •-•t contribution of paint. In
addition, during thaaa meetings, a '2»c:sion tree" approach was
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acconplijh two objectives: fl) account for the
contribution 'r-- -yltipie rtdia to to.tai l«ad
exposure; and, T) provide a stronger scientific bans
for deterir.inirg a sail lead cleanup level at a apecif:::
site.

Development of the IZUBK Modal for OSWER use. During 'the 1989-91
time period, use of the EPA IEUBX nodal was identified a* the
best available approach for accomplishing the objectives outlined
in the August 1991 guidance. The model integrates exposure from
lead in air, water, soil, dust, diet, and paint with
pharmacokinetic modeling to predict blood lead levels in children
(i.e., children 6 to 14 months old), a particularly sensitive
population.

In the spring of I9il, oswcx organized the Lead Technical
Review Workgroup to assist Regional risk assessors and site
managers in both using the model and making data collection
decisions at cttCLA and RCRA sites. The workgroup was ooaposed
of scientists and risk assessors from the Regions and
Headquarters, including the Office of Research and Development
(ORD), and the Office of Pollution Prevention and Toxic
Substances (OPPTS).

In Kovember 19*1, the EPA Science Advisory Board (SAB)
reviewed the scientific aerits of using the ZZUBK model for
assessing total lead exposure and developing soil lead cleanup
levels at CtHCLA and RCXA sites, in general, the SAB found the
model to be an inportant advance in assessing potential health
risks from envirormental contaminants. However, the SAB also
recomaended additional guidance on the proper use of the model.

In response to SAB concern over the potential for incorrect
use of the model and selection of inappropriate input values both
for default and site-specific applications, OSWO developed a
comprehensive "Guidance Manual for the Integrated Exposure Uptake
Biokinetic Model for Lead in Children" (referred to in this
interim directive as the "Guidance Manual"). This Guidance
Manual assists the user in providing inputs to the model to
tsti&ata risks from exposures to lesd. tt discusses the use of
model default values or alternative values, and the application
of ths model to characterise sita risks. Us* of the Guidance
Manual should fscilitate consistent use of the IEUBK model and
allow the risk assessor to obtain valid and reliable predictions
of lead exposure. The Lead Technical Review Workgroup has been
collecting deta to further validate the model and to update the
Guidance Manual as needed.

Relationship ta RCTA ggrreetive Action "letian* Levels. The
approach for calculating a screening Level for laad (including
exposure assumptions), set forth in tnis Revised Interim Soil
Lead Directive, supersedes ths guidmct provided for calculating
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suggested that proposed Different threshold levels [primary ai
secondary) tor screening, decisions. *rt\cn 'lecisions and land

and
U3€

patterns

rindir.qt from the ti-.rse cities (Baltimore, Boston, and
Cincinnati,) ot tnt Urban soil Lead Abatement Demonstration
Project (peer review scheduled for completion in late 19»4)
indicate that dust and paint are major contributors to elevated
blood l«ad levels in children, Furthermore, preliminary findings
suggest that any strategy to reduce overall lead risk at a site
needs to consider not only soil, but these other sources and
their potential exposure pathways. (For further information on
this demonstration project, contact Dr. Rob Ellas, USEfA/ORD,
Environmental Criteria and Assessment Office (ECAO), RTP, (919)
541-4167. )

Finally, in its efforts to develop this interim directive,
the OS WCK Soil Lead Workgroup has met with other EPA workgroups
including the TSCA Section 403, Large Area Lead Sites, and Urban
Lead workgroups, as well as other Federal agencies including the
Agency for Toxic substances and Disease Registry, the Centers for
Disease control, and the Department of Housing and Urban
Development.

Derivation of Lead Screening Lavaia. Development of the
residential screening level in this interim directive required
two Important QSWEX decisions. 1) oswn determined that it would
seek to achieve a specific level of protectivensse in site
cleanups) generally, OSNER will attempt to limit exposure to
soil lead levels such that a typical (or hypothetical) child or
group of similarly exposed children would have en estimated risk
of no more than 5% of exceeding the a 10 Mg lead/dl blood lead
level. This 10 pg/dl blood lead level is based upon analyses
conducted by the centers for Disease Control and EIA that
associate blood lead levels of 10 Mg/dl and higher with health
effects in children; however, this blood lead level is below a
level that would trigger medical intervention. 2) In developing
the residential screening level, OSWER has decided to apply the
EPA 'a IEUBX model on a site-specific basis. This model has been
designed specifically to evaluate exposures for children in e
residential setting, current research indicates that young
children are particularly sensitive to the effects of lead and
require specific attention in the development of a soil screening
level for lead. A screening level tnat is protective for young
children is expected to be protect ;•••• fsr older population
subgroups.

In general, the model generates » probability distribution
of blood leed levels for a typical ".li, or group of children,
exposed to * particular soil Lead . • • rt-.tration and concurrent
lead exposures from other sources. *•• spread of the
distribution reflects the observed »• icility of blood lead


